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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical disk apparatus 
which improves the recording and reproducing characteristic of 
every zone including a user area by a method wherein, before a 
signal is recorded on the user area, a recording power which is 
measured and stored in every zone in advance is corrected by a 
change rate measured in a zone either on the inner circumference 
or the outer circumference and the recording power of every zone 
is optimized. 

SOLUTION: Before a signal is recorded on a user area, a change- 
rate computing circuit 9 computes the change rate dP(9)=P2(9)/P1 
(9) of a recording power on a zone 9 on the outer circumference 
on the basis of a power P1(9), in the zone 9 on the outer 
circumference of an optical disk, which is measured by a 
recording-power measuring circuit 8 and on the basis of an 
optimum recording power P2(9) which is measured by the 
measuring circuit 8. A recording-power correction circuit 1 1 
corrects an optimum recording power P1(i) in every zone (i) stored 
in a storage circuit 10 so as to become P3(i)=P1(i).dP(9). 
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n (ntt2#±<Di«8») »V'->^L, rtSO!/ 

( i = i ^c, ncog^ist) icttLTM%.Lfcmm*zm 

^U-P 1 (i) *8B1frsiB*^ai:s 

a— yxy TicmmtfcM-rzm^ ^-^r-f-^mm 

— Z/t (t « 1 X&n) OfX M^T'fX HB»U 
ffiS/<7-fc«#©X7— *<Z>BB«rt^ rXhfa<D 

y-y t tefettsjKaaEfi^^-F 2(t) ^sijjg-rs 

E»/W-Pl(t) 0»dFCt) =F2(t)/Pl 

(t) **jrr 3 

a9E«Jlt#Stc«fc*)S0IE*nfe^b*d F(t) 
T, i OIES^-P 1 (i) *P3(i) = P1 

(i) 'dP(t) fc«iE-rs«iE#®i:. 
MIE«IE#g!T**iiELfcfE«^'7-F 3(i) Srffii^Tx 

i: i: f 3 ftx w x * Sfio 

[ft 2 ] m^oM^-r 5 h77 n« 

tftOa- tfxUT<0h^>y^i:«ajifC7 
nSxXb*/— >j (j «2fr£n- 1 g-??<9ffi£©i 

zw&tsytT * x ^git^ot, 

( i = 1 *>5nO|iSft) fc#LT«!lJ£Lfc«iIS:gB® 
/<7-P 1 (i) *IEtt"r3SH1t^8fc, 
a— tfxyzfcffi^fE^-r^tatc, itutEftrvXycD 
*micmft>tl%>f-Xb)/—l/} <Dr-XbffimT*7-7.b 

tmu imrty-tm^v^-mvm&frz. fx 
h v-> j K33tj««i«:aas/< , 7- f 2 (j) *iws-r 

7-P 1 (j) <OSE<k*d P(j) =P2(j) /Pi (j) * 

p 1 a) * p 3 (0 = p 1 (o • d p (j) tffim-rzn 

ffiK«IE¥gK?*fiELfcKS/V7--P 3(0 Sffi^Ta 



(2) W9-30 5 9 7 3 

2 

-if x u 7-t*m^%fB»r&tm¥&ts **«-r* c 

i: ft i: f § 3t 7* x * =gBo 
Itmm 3 ] IfifEffliE^mT'ffliE Lfcffi«/<7- F 3 
(i) £:P 1 (i) fcLTMgEffitt^SMK&trcfcJcJ: 

tzmmtvzmMm 1 x« 2§E«i©3fe7V **sn. 

*«;&&{fcS«T«#X7-3pte# LT£5g*nSfiBffi 
10 «©K«/<7-te: 1 W±©mS©«»** DT«jg&fE 

»^-7-i:f scfc*wfRfc-r*a»*^i, 2x«3iE 

Ctt*«5] WfE^x^X^tiffi^tS^-rVX^T 
t) , iaiEe^/^y-«tf-^U^l/i:/^TX U-Ob 

tSfgSai, 2, 3X«4«S«©3t'r-fX^««o 

[0001] 

20 »-3fc3fcX3l*v hfcffl^T, TtrVX^Oh^y^fC 
11^ Sri EH L D . * 3 ^ «IE» L fe h =7 y t _h©«^ 

[0 0 0 2] 

mc * ^mmx^^o^o m 8 (cfflg<t«7V x^ 

-fcM-rTx/^y-t^ij-r, SfcfeTiE^Ay-fc 
*a3»bfe*&o, iEiis^#tt{cifiS»»-rso ffi^ 

-75FlB«/<7-©»S«*^*-rif*i:, try hS*^ 

So ^Xi'O^f^T, lE^^-fc^ffLT^ 

^7 1 d7 : ''f'X^-C 5 (±2 0 — 3 5%3§Jg{c&3o 
[0 0 0 3] ^(CfE^^y-^¥@77(6jT'^^T^-r 

50 sjtx-rx^fc-pt^siw-rso )tf^x^coas©- 
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->**fiK-r H9 (a) (C^x-fX^cD 
-fXi'OMWM-CAVtWh, ■r-rX^EItea 

# rt» *» s *wa * -e-je-e, i momm * n * * * y- 

^T*«I39 (b) fcjjrf ftmfrZW-ffilcfrttT 

jcaa^LT«iftf 09 (b) -e««§ 

x * antftt »/— >45t-3e©iaa/ ^y - l t & 

C0004] aa»/<7-*«ii<tr*^js*H 1 

0^ffl^tIit§ o 01 Ofcfcl^T, WttttlBflt'<!7 
— * «6ttJ4e#©x5-* B E K «r^-To fl^Ox^- 

y-#p 3-e«HMaTH*ifflATv»s*^ a^<7-tf 

P 4 T tt x 5 - *s tfflM T H «T fc * * » C *i J: 9 Eg 
/^7-OffifflRrfi6fc*5TKtt FBTi: LTF4 

ftx^X^M<DE§iv-i?V<Diai+ffi, «ffl«Jf&&T 
Rgffl F BTtDaSis^ffi* if fc «fc t) tlt§ 0 If^r-f X 
*£B©KS/*7-"PSWL;fcKS-T-S>>* 2 0 %S 

[0 0 0 5] 

JSSte. 7 r -i'X^ft{c^i:^T'«*?)0<±{c, 

^fc^JlT'^xX hESLfr-ptft^feft, tffltfOE 

^iit'ti, rtJSfc^©E&Ay-<E>*iiEfiT-#5 
tf> ff^<Dx— f x'J ;TT?<DE8><y— <D«aWba<T?# 

C0006] *nwtet<D&o*?$m!ii*MWt%*><o 
x\ cfjsox— tfxu T^oEfi^y— *«Sfb-f s c 
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[0 0 0 7] 

Ht, BfS©JBR-rSh9y*»T?»dc*tiSn (n«2 
W/->nJ: ©PJ^x— +Fx ij 7 £ & 5 y- V^rWT 

sftfwx^tcttLT, ^y-yt^Taasia^^ 

(i =lWn(0|») teWLTSfJJlLfeaaftES 
10 ;<7-P I (i) «EIf5E*$St, x-lfxDTtc 

> i Raway— xD^-rn^— u<dv— > t (tui 

#8fc. WEEtt^B-eEttLfcxX HS«OV*-V t 
fcfetfSEii^y-P 1 (t) Oift$d F(t) =F 2 

(o/pi (t) *»wrsi«iic#afc, huejs^#©{c 

«fc 9 WJ*ar*ifc£rt:* d F(t) fcffl^T, #y-^icD 
20 F 1 (i) £P 3 (i) = F 1 (i) • d F (t) £ 

- f 3 (i) %n>ra- tfxu 7T?«#*E«-r*e« 

[0008] j?n <Dfgs£©ftx^x7igBfcfc, ram** 
«rsste x fesj^cftrtflo^-v i a»&*Mi©y— vn 

Tmmmzm'^—zMfe u *©*s**k*#®t? p 

Ki) fcLTEflTTSe xl— tFx'J 7tM^?:fEiSta 

SteEHSnT^SrX h»>/-> t fcfe^SEii 
^y-F 1 (t) *\ JB^ST?SiJ^LfeE«/^7-P 2 
(t) icttLT, ^< e>&fcLT^*fr*:3Mt>&tttb. 

mm^mz p 1 <o <omm apw = f 2 co / p 1 

»t»#*l/^V p — V i 012S^7-P 1 (i) £\ 
40 WOy-ytT(0»dP(t) »TP3(i) = 
F 1 (i) • d P(t) £ffilE-fZ>o CoLX^/->mic 
ffliELfcE®^y-P 3 (i) *m^T. x— tfxUZT' 
«#«:ES-rSo d©cfc^(c^.-+) ? x'JT{c«^E^ 

/^y-*sijsu »6^i;4&fBitbT^sp , jffli^«v 
-voE«/^y— *c»-rs«aa:ES/^y— o*ft** 
mm l fcSfc. eft lt <r> « « v- vofig; < y - K jq 

IS/^y-{c^iEt-§Ci:{c<fct), E»/<y-**aMfcL 
50 T^So 
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[0009] *iB<D»««2o«wtt, msoaistr* 

lea.— <fxU7fc!!l:« , /-y4#U "WSifi^fcfe^T 
IB^7-<Df X h««fc* 5 xl— >f x>J 7© h ^ v * 

Xhh7-y^*t?«Wi*n«7 L Xhi/-yj C j 2 7b- 
5 n - 1 $ T'Offt<D £ < fc fe 1 oJM_b& 

/W-tioTf- **»&tyft"rVX*ggT*&-3 

> i ( i = 1 *>6nOl8») LTWSbfefBa* 
iE»><7-P 1 (i) ^IB1f-r^fS1i¥ISi:. a-fx'J 

6tl8fX h j Of X hi«Tf X hESU IB 

t^V7-fcra^®x5— fXh^-yj 

fCfc^SIB^^y-F 1(J) _©^ffc*dF(j) = F2 
(j) /? 1 (j) 3rSlirr39tlS#a^ itufB^t^d F 
(j) *ffl^T, «V— > i ©IBg^V— F 1 (i) £P 3 
(i) =Fl(i) -dF(j) i:«iE-r«MiE#Si:, MfB 
WiE^IST'ffiiEL/tlB^^y-F 3(0 *fflw- 9* 

COO 1 0] Sg2©f§B£©ftf ^X^SBfCio^Tfe, 
E«#S*^V-> i ( i = 1 fr<b n ©e«5ft) 
3Sft1S»/<7— P 1 (i) 3EttLT^«„ *LT#Hie& 
ti^Ta- *fx>J 7<D h -5 >y * fcfct&iEfcT K 1^X£: 

hy-^j ( j t4 2*^n- 1 *-eott«os*sao * 

#*!2»rSMte, SUJt^Ste J: 9 fx h V-> j Of 

xnit-fxhieiu fB^/-?y-i:«^£Dx^-$ 

F2(j) fcaurrs,, iBH#©T'iaiiLfcf xhV-> 
j teteit«ffi»/^-F i ( j ) # % S'JS#mi?iB'I«L 
fclB»^y-F 2 (j) fC*fLT. ^< f.^tu^s^ 

*jM«t.*/£4&. a«#a*<p i (j) (omtmd pep 
= f 2 (j) /p i (j) zmwrz* mm.&m\ xl— »f 

x'J7ffX h!B^l?#*V^y-> i ©SB«/<7— P 
1 (i) T-X h V— > j •P©gft$d F(j) fcffl^T 
F 3 (i) = F 1 (i) • d F (j) tmiE*& 0 C v LTfit 

iELfcffiS/<7-P 3 (i) *ffl^ta-fxiJ7T'lf 

[ooi i] otom&h 3 mzMJE^mr* 

*IIEl/fclBS/«7— P 3 0) £P 1 (i) fc LTSufBiait 
[0 0 12] S3 0^0)ET-f X^gBTHi, 8S»/< 
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SBfcfe^TiSiPLfejesf^a^ &7-^ i ©gsa^ 

B»fo^y->i©«jgfaiS/^y-F3(i) #p 1 
(D tLTiatg^nSo 

[0 0 13] 

ratStefcttSftT^X^SBOfcJSRHT?**. #ftS£ffi? 
10 ffiOftrVX^SEBti, i C i it I n 

<D i T* & 6 U J6«iJ^ L fc « m < 7 - £ , 

a-fx'J Tfc©#?rlE»-r«ti]|{c, rtSsb^aoif^ 
6 VT-ffl^LfcRjg*fBi^7-©a{^T-*i 

ie i/iv > i -^ofa^/^y— «r«jg{fr-5 
[0 0 14] *MEIRO%'7V X^iBtt, SBSAK^ 
£©0M8T-@te£^3f ^x^-*2, fttr-A 

ov'-yt (tttifrnoK6#) x-mmtm'^- 

F 2(0 *SiJ^t-^IB^/^-W«[H]gS8^#A,T'^ 

SUSIhIK 8 {Ccfc 9 XI— tf x U ZJ-^^cDrtS ^ 1 frjj. 
>n<DE-%£>frr>t-3<DV— -y X. (t«l^n© 
30 H^e,*0 OrXhS^T-rXMagU K»/<'7— i: 
fl-^CDx^-^CDM^S, fX hSi07-> t fc*3 
O^ajl^lB^^-P 2(0 %lfiiJ^-rSfe<DT'^^o 

sa«iH]gs i o «xgffi^B§^ H4>iS©xt-+Pxy 7-<Dta 

i TOgjlIB^/^y- P 1 (i) *ffifltLTl^3o fct 
C©«)llB»/^V-«7 , fi-r^ X^ftOtf 6"3***«L 

fe§o XirSI«08E<t*«iH3»9ttlSttElHlK 
1 OT-fBISLTt/^y— >t OIB^^y— F 1 (t) fcW 

40 -r siJ5£0s& 8 T'Sy^LfcSiisB^^y- p 2 (o © 
a^t* d p (t) = f 2 (o / p 1 (t) ^?s»-r « tot- 

fe^o tiiElBlgSl 1 «f XhfB&Tt&^va— -tfxDT' 
T*<DS3SfB^/^y-F 1 (i) ^HlE-r5t©T'fe-3T. 

ibsihies 1 0 -efBUL/csy'-^ i (Dmmtm^u- p 

<7-<Dmtmd P(0 ^(;T»iE-r^o BIJ-fext— »fx 

y 7o&\r-y \ (omjELrcmmmm^u-p 3 (0 

P3(i) = P 1(0 • dP(t) fcbT*a6e.ti«„ 
BflMOMUBl 2 i±MlEtHl£S 1 1 0«aiftE»/<7- P 
50 3( 0O««fcffi»«^fc«:, aaOTtffi^RSlilK 1 
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timfem® i 3 tt^ttu— »f 3 oea/<7-*»s 

iBSf St.© - ****,, XJtaj*»3£@K 1 3tt, 

%«aik-ra»&fc, eg/<7H»jj£iHiiS8«DiM»fcj: 

COO 1 5] »ci2<?)i'77^^T > %IB0)ftft« 

jftLfc*MP/— V*9, > /->t^SOt = 9W 
3„ «F*JJl©y— >tt t = 1 fc&3 0 i2 0^7 70» 
MfcgjSfctE^?- P 1 (i) , F 2 (O^fcoW 

[0 0 16] &e>frVtbiZm®&l 0T'fBttL/c#V- 
> i ©«aai2S/<7— P 1 (i) 4Pl(l) ~F 1 (9) 
*-??9M©S*l' O' T-^-To ^l/^H^T^-TJcdtCs 
i T*Of2^^7-F 1 (i) *<fBttS*lT4$tK 
*Jl^JS^±TfcOT'fe o tcK>. 2 ^fttt-pfe -a TfcfB 
a^7-©Sffi»fitf*#;*tlSo 20 

COO 1 7] jl— yxUTtcfH^-rSMtc, /*7H1IJ£ 

iniss 8 fc «t o rnjico y- > 9 T'THtbtcmmmm^y 

— F2(9) tt' A' T'SLtl^o *MT/— >9m 
SBfltbfcKS^— P 1(9) fc s fflm®&8Tffll£Lfc 

«jg*fE^y-F2(9) ^e., Xfb*au*@R9tfn 
n y— > 9 •ecDta^^y— <vmcM dPO) = p 2 o> 
/p 1 (9) £ig»-r3o es^?— <D£{fc««, rtafc 

WSfcTttftttfcLTttgfcStf, 

fttiElslftl l«»»LfcaMfc*d P(9) ±tK iEffiHSS 30 
1 0T'IB1«LT^fc^y-> i ©Bjg&gE^y-P 1 
(i) tk F 3 (i) = F 1 (i) • d F (9) fc LTffilEf 3 C 
C*l*02fc' A' T'^-To ftmv/-> 1 IBtt 
£tifcfESi^y—P 1 (1) fc*fLT> «E8><!7— ©MiE 
ffliiP 3( 1)=P 1 (1) -dP(9) fc&3 0 fSIfitKffi© 
V*-y5T't, IEtt£*lfcfE^7-p l (5) krfcfL 
T. fB«/<7-®*IIE**P 3(5) = F 1 (5) • d F(9) 

V—omt&d F(9) ±T(D&/-y i 

tU IB^T'f fcV\=L— tfxD7T-©fE§^7 — F 1 (i) 40 

CO 0 1 8] JW±WWLfc«t5*«:, »V-V i (iit I 

aesw-p i (i) 3— tf x u Ticmmt%m-?2> 

M(C rtffl^H©4f * 5 Lfcffi&a 
leS/^y— 0^k*-p«iE U > i 

-*«aHtr*cfctcJ:?K 3— (fx»J7^ty^/- 

coo 1 9] 03 mzoftwommmictsttzyt 
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*hss<d»st'«, i ( i a i ^e, 
fx h j x^mi,rz«mmzm^v-<Dmt^ 

COO 20] i3tfe^T, Jtf-fXi'ttrtflfreWI 
^T'V-> (i) *Mfr&9-Clf*J**ftT^So ^ N /- 
>ttS*WfC3— »fxy 7^100h7 »y *T«ricS*l 
T^4, y— >2jfi«&t;!/-^5 0— SPOh^y^^ 

3— 1fxU7<0h5-y^T*^^ti, h77^7KW 
AM0lA^2 0 0ST'i:^o ^77^7 F UX 2 0 

COO 2 1] ^5 li^xh fXhiES* 
ff 3fXH^i:a- +fxU7"e*l^?nTi/'>5o r7> 
HflSWDh^'y^ttS:*:-?, BWfTS^.— »fxU 7® h 
77^7H UX fcfcBffiifc LifcT' F l/X 1 ~ 4 tfta^sn 
T^S, xXh Sfc, 3— tfx'JT^ V- 

>4©gij$h'7^y^7' FUX4 0 OtCgct^T. 401O 
h 7 7 ^7 K 5 O O J TMSWo C©£? 

3— if xu 7t*s «/-y5 T°mmm^y-*mtt 
C0022] H5tt, ^2 <D5£m<DnMBmjc$5ifzyt 

wsLfesaaiaa^^y-o^fc*!?. s -e© 

C 0 0 2 3 ] ES/^«7-WSIhI» 3 0 lixX 

T'«jiia»/^y-F 2(j) *w^-rst©T»J6s„ cc 

Si:*Sn/2ifi«iDS«{»t»*S 0 SEfl2*SllWsIB&3 
1 «8B1«fHlgS 1 0 T'IB« LT^S fT, <DIB^ 

1 (j) »C»-r«. «jiES^7-F 2(j) 
WdP(j) =F2(j) / Fl(j) ^jS»-r^SI*[5lliS 
fXt-7-yj (DmtMd F(j) cfc!?> 3-+f 

xu 7©#y-y i ©iaa/^y— tt F3(o = f i (i) 
• d fq) tMiE^n«ja{t?tiSo 

CO 0 2 4] ^fC06<D^-5 7*ffll/T, H^^KjfF^ 

sjB^-r -So 060^77 ««w?r y— > 1 ^ 5 9 $ t- t 

Lfen«*/— ^*9, rXh^-yj ^r*IKD j = 5 
1 (i) . P 2 (O^k^t^. 

CO 0 2 5] J&P.3^i;i6ia«|Hl» 1 OT'fBttLfc^y- 

> i (Dmrnm^w^- pko^pkd ~pi o) 
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i T*<Dtm>^-V I (i) tflEttStlTfcD, 
*®«fi3V±T»C AT* o 5 , 2 ^fitt-p* oT&IB 

[0 0 2 6] a— ifxiJT'fcKS-rsWfcx BB8>V7— 

iBij«0ss 3 o (ifx h 5 -easfcias^y- p 2 

(5) £;Ri63o COBi/<7-P 2(2) HtB4>' A' T* 
Si/Sy-p 1 (5) i:, ffiS7<7-roSlHltt3 0«L 

fc«*Me»/<7- p 2 «) st»i§iss3 1 #-rx 10 

T»<0gBS/<r7— ©&{b* d P (5) = P 2 (5) 
/P 1 (5) SrM»f-5o fS^/^V-Offltif^Jlfc^fc 

Bl 1 ItmMLfcmtMd P(5) EltlHlESl Of 

&&LT^rc&S—> i ©esfcaBS/V?— p 1 (0 * 

P 3 (i) = P 1 (0 • d P (5) t LT«IE-r3o C+l* 
06 K* A' T'^fo iP^F«gaO!/->lT7ttx 82*? 
nfcf3^^V-P 1 (1) t»LT, Efl^^T7— OMGEtf 
P3(l) = P1(1) -dP(5) tteZo mWcttlW— 20 
V9T'fe. 8H«£ftfclBS/<7— P 1 (9) tc»Lt, IB 
«/V7-<D*tIEtfP 3 (9)=P 1 (9) • dP(5) fcfc 

<Dmtmd p(5) *v tTosy-y i T-jg^sti, is 

tfx'JT-pOfB^^y— P 1 (i) OWE 

[002 7] J^_hIBB£ bfccfc 3 i ( i (i 1 30 
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